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Clinical Profile of HIV-related Aneurysms∗
R. Nair†, J. V. Robbs, N. G. Naidoo and J. Woolgar
Metropolitan Vascular Service, Department of Surgery, University of Natal, South Africa
Objectives: to describe the clinical features, management, outcome and laboratory features of human immunodeficiency
virus (HIV)-related aneurysms.
Materials: twenty-eight HIV positive patients with arterial aneurysms treated at a single university teaching hospital
in a 6-year period.
Methods: case review of clinical records and laboratory findings. Specimens from patients surgically treated submitted
for microbiological and histological examination.
Results: ninety-two aneurysms were seen (range 1–10 per patient) in a young patient population (median age 30 years).
Nineteen patients had evidence of advanced HIV infection. Aneurysms were atypically located and most frequently
involved the carotid (24), superficial femoral (21) and popliteal (nine) arteries. Twenty-five of the 31 symptomatic
aneurysms were treated surgically. Surgical intervention comprised arterial reconstruction for 19 and aneurysm resection
and ligation for the remainder. Histological examination revealed distinctive arteritic features. There were two treatment-
related deaths, with short-term post-operative outcome being otherwise favourable.
Conclusions: HIV related aneurysms are characterised by their predilection for young patients, multiplicity, atypical
location and their distinct histological features. Their increasing frequency reflects the unchecked advance of the HIV
epidemic.
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Introduction Patients and Methods
The Metropolitan Vascular Service of the DepartmentThe human immunodeficiency (HIV)/acquired im-
of Surgery, University of Natal offers the only vascularmunodeficiency syndrome (AIDS) epidemic continues
surgical tertiary referral service to the province ofto progress despite attempts to limit its devastating
Kwa-Zulu Natal, and drains a catchment area with aconsequences. As the number of patients with long-
population of 9 million. Patients with atypical, non-standing HIV infection and advanced immuno-
atheromatous aneurysms are investigated for under-suppression increases, so too do the clinical sequelae
lying infective or arteritic pathology, and since 1994thereof. Developing countries, particularly in sub-Sa-
this has included routine screening for HIV (humanharan Africa, are hardest hit.1 The rate at which the
immunodeficiency virus) infection. Twenty-eight Blackepidemic is spreading in South Africa is alarming, with
patients with arterial aneurysms who tested positivethe province of KwaZulu-Natal having the highest
for the HIV and were treated at the King Edward VIIIseroprevalence. Since the authors previously pub-
Hospital, Durban form the basis of this report. Welished their initial experience of 10 HIV-positive
have previously reported our initial experience withpatients with atypical arterial aneurysms,2 there has
10 patients treated between 1994 and 1997,2 and includebeen a steady increase in the number of HIV arteritic
a further 18 patients who have been treated subsequentaneurysms encountered. This report describes the clin-
to this.ical features and management of the expanded series
Data were extracted retrospectively from the clinicalof all such aneurysms seen, and includes the patients
case records of the initial four patients, and pro-initially described.
spectively recorded for the remainder. The Ethics Com-
∗ Presented at the XIII Annual Meeting of the European Society for mittee of the University of Natal granted approval for
Vascular Surgery, Copenhagen, Denmark, 3–5 September 1999. the review of clinical records and extraction of data.
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Investigations of all patients with non-atheromatousSurgery, University of Natal, Private Bag 7, Congella, 4013, Durban,
South Africa. aneurysms included screening for syphilis, typhoid,
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Table 2. Presenting features of symptomatic aneurysms (n=31).
Symptom Number
Mass∗ 24
Peripheral nerve compression 3
Voice change/stridor 3
Dysphagia 2
Central neurological deficit 2
Abdominal pain 2
Critical ischaemia 1
Rupture 1
∗Associated pain in 13.
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and none of the patients were intravenous drug ab-
Fig. 1. Antenatal HIV seroprevalence (%) at King Edward VIII users.
Hospital (white bars) and annual number of new patients with HIV-
related aneurysms (black bars).
PresentationTable 1. Locations of aneurysms.
Site Number The vast majority of aneurysms were asymptomatic
and detected by clinical or radiological examination.Carotid 24
Subclavian/brachiocephalic 7 Presenting features of the 31 symptomatic aneurysms
Thoraco–abdominal aorta 5 are listed in Table 2. The most frequent mode of
Abdominal aorta 7 presentation was that of a painful mass of increasingVisceral 3
Iliac 7 size. Some 19 patients (68%) had clinical evidence of
Common femoral 3 advanced HIV infection, with significant weight loss,
Deep femoral 2 generalised lymphadenopathy and opportunistic in-Superficial femoral 21
Popliteal 9 fections being prominent features. Of the 12 patients
Other 5 with symptomatic lower extremity aneurysms, six had
Total 92 evidence of deep vein thrombosis (DVT) on duplex
ultrasonography (bilateral in two).
and connective tissue disorders. HIV-positive patients
with multiple aneurysms were subjected to lympho-
Investigationscyte flow cytometry to assess degree of immuno-
suppression. Where patients were treated surgically, The diagnosis of aneurysm was confirmed by duplexspecimens were submitted for histological and micro- sonography or computed tomography (CT). Intra-ar-biological examination. terial angiography was performed to delineate the
extent of the aneurysms in all but two patients who had
helical CT scans only. Aneurysms appeared saccular
in all cases but three, who had fusiform aneurysmsResults
demonstrated on angiography (Fig. 2). Serological
screening was performed in 22 patients and was posi-Twenty-one (75%) of the 28 patients were male. The
median age was 30 years and ranged between 18 and tive for typhoid in two and for syphilis in two. In
these four patients, positive blood culture and an60 years. The pattern of increasing incidence of HIV-
related aneurysms mirrored that of the increasing HIV increasing antibody titre confirmed active typhoid in-
fection in one, and a positive Treponema pallidumseroprevalence amongst antenatal patients seen at the
King Edward VIII Hospital (Fig. 1). A total of 92 haemagglutination test indicated current syphilis in a
second. The remaining two patients had features ofaneurysms were seen, with an average of 3 per patient
(range 1–10). Aneurysms were atypically located as previous exposure. Intradermal injection of tuberculin
purified protein derivative (Mantoux test) was neg-compared with the usual sites of atherosclerotic an-
eurysms (Table 1), and showed a predilection for ative in all six patients tested.
Hypoalbuminaemia (median 22, range 9–42 g/dl)the carotid, distal superficial femoral and popliteal
arteries. No aneurysms were located at injection sites, and hyperglobulinaemia (median 58, range 46–76)
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Fig. 2. Intra-arterial digital subtraction angiogram of 30-year-old male showing (a) coeliac, (b) right common iliac, bilateral internal iliac
and common femoral, (c) bilateral superficial femoral and right popliteal (arrow) aneurysms. In addition, duplex sonography revealed
bilateral internal carotid artery aneurysms.
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were frequently noted, as was an elevated erythrocyte The remaining 25 symptomatic aneurysms (in 22
patients) were managed surgically. Six aneurysmssedimentation rate (median 87, range 24–32). Lympho-
cyte flow cytometry was performed in 17 cases and were treated by ligation. Presumed or overt local
sepsis was the indication for ligation of four carotidshowed CD4 counts to be depressed to below normal
in 16 (94%) with median of 370 (range 52–733). The aneurysms. A thrombosed popliteal aneurysm in a
patient who had an above-knee amputation after pre-median CD8 count was 793 (range 483–2056) and the
CD4/CD8 ratio was uniformly reversed (median 0.4, senting with a non-salvageable leg, and a ruptured
brachial aneurysm, accounted for the other ligations.range 0.1–0.9). These findings indicate an advanced
degree of immunosuppression secondary to HIV. Arterial reconstruction by way of interposition grafts
was performed for the remaining 19 aneurysmsPositive cultures were obtained from specimens
from three patients. Escherichia coli, Staphylococcus (superficial femoral/popliteal artery 15, carotid artery
two, subclavian artery one, aorta and renal artery one).aureus and E. faecalis were cultured in the case of a
ruptured brachial artery aneurysm. This was pre- An attempt to utilise autogenous saphenous vein grafts
preferentially was made, but this was only possible insumed to be due to skin surface contamination. Sal-
monella was isolated from aneurysm clot in two nine cases, usually because of unavailability due to
co-existent DVT (six), or inadequate vein calibre. Poly-patients with carotid aneurysms, one of whom had
serological evidence of current typhoid infection. No tetrafluoroethylene grafts (PTFE, Gore-TexTM, Flagstaff,
Ariz.) were used in 10 cases.fungal organisms were cultured. Specimens of an-
eurysm wall or artery at the margin of false aneurysms
were examined by conventional and immuno-
histochemical staining. Histological findings were re-
Outcomemarkable for their distinctive arteritic features and the
similarity between cases. We have previously de-
There was one perioperative death resulting in a peri-scribed the histological appearances of HIV-related
operative mortality of 3%. An 18 year-old patient whoaneurysms in detail.3 The principal features are those
had initially presented with hypertensive crisis andof involvement of the adventitia by a mixed acute and
was treated by elective resection of a suprarenal ab-chronic inflammatory cell infiltrate centred on the vasa
dominal aortic aneurysm with nephrectomy of a non-vasora. Occlusion of the vasa vasora by inflammatory
functioning left kidney and aortic replacement, to-oedema or cellular infiltrate is a prominent feature.
gether with multiple side-arm grafts to the remainingThe inflammatory process largely spares the media
visceral vessels, suffered postoperative occlusion ofand intima. Immunohistochemical staining confirmed
the graft to the renal artery. In view of her HIV statusthe presence of HIV protein within lymphocytes in
she was deemed ineligible for the chronic renal dialysisthe aneurysm wall. This reflects the systemic nature
programme, and died from renal failure on the thirdof the HIV infection, and cannot be considered to be
postoperative day. A patient who had ligation of aindicative of any direct local viral activity. Special
carotid aneurysm and tracheotomy developed post-stains for bacterial organisms were negative.
operative pneumonia and required protracted ventil-
atory support. None of the patients subjected to carotid
Treatment ligation developed resultant neurological deficit. Of
the two patients who presented with central neuro-
Operative intervention for symptomatic aneurysms logical deficit ipsilateral to carotid aneurysms, one
was offered to all patients deemed fit for surgery. Six had complete and permanent recovery before surgical
patients were treated conservatively. Three patients repair was performed, and the other who was treated
with full-blown AIDS and severe co-existent infections conservatively had no change to her dense hemiplegia.
succumbed without any surgical intervention. Two
patients with aneurysms involving the thoracic aorta
were considered unfit for major surgery. A patient with
multiple aneurysms presenting with digital gangrene Follow-up
secondary to thrombo-embolism from an aortic an-
eurysm declined any surgical intervention other than Patient compliance with follow-up was poor, with
only six of the 22 surgically treated patients returninglocal minor amputation. Only one asymptomatic an-
eurysm was treated, this being a profunda femoral for review. The average duration of follow-up was
5.5 months (range 3–6 months). A patient treated byaneurysm embolised at the time of diagnostic angio-
graphy. bilateral PTFE interposition grafting of the superficial
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femoral arteries was found to have unilateral graft noted on histological examination of aneurysm mar-
occlusion at 3-month follow-up. Symptoms were re- gins previously described was confirmed in all speci-
stricted to non-disabling claudication, and the patient mens.
treated conservatively. A second patient returned 4 The precise pathogenesis of HIV-related aneurysms
months after ileofemoral PTFE interposition grafting remains unclear. The possible coincidental association
with secondary haemorrhage and graft sepsis. Re- postulated in our initial report would appear unlikely
moval of the graft and ligation of the involved vessels in view of the distinct clinical and pathological char-
was followed by overwhelming systemic sepsis, to acteristics seen in the expanded cohort. The temporal
which the patient succumbed. A third patient was clustering of HIV aneurysms, and the sustained in-
found to have full-blown AIDS 3 months after other- crease in incidence in relation to the increasing sero-
wise uncomplicated repair of a popliteal aneurysm. prevalence, supports this view. Evidence to support a
direct viral action leading to destruction of the arterial
wall has not been forthcoming. Although viral protein
has been demonstrated in the arterial wall biopsies
Discussion from the aneurysm margins, a direct mechanism can-
not be extrapolated as inclusion of the virus in all
Since the original description of an AIDS-related lymphocytes of HIV-infected patients is to be expected
aneurysm in 1989,4 several case reports5 and small as part of the natural behaviour of the disease. Unless
series2,6–9 have added to the number of such cases a mechanism of arterial destruction in response to
reported in the surgical literature. The HIV/AIDS HIV is described, a virus-aneurysm causal relationship
epidemic has continued its rampant advance, par- cannot be inferred. The authors’ initial favoured hypo-
ticularly in developing countries. An estimated 33.6 thesis was that of bacteraemia as a result of immuno-
million people were estimated to be sero-positive by suppression, and secondary mycotic aneurysm
December 1999. Sub-Saharan Africa has borne the formation after bacteria have lodged in the arterial
brunt of the epidemic, accounting for 23.3 million cases wall. However, our subsequent experience and failure
of HIV infection, although only 10% of the world to demonstrate micro-organisms in the majority ofpopulation is situated on the continent.1 South Africa
cases makes this less likely. It is intended that mo-has amongst the highest rates of seroprevalence in-
lecular microbiological techniques be applied to deter-crease, with little impact from various interventions
mine the presence of occult bacterial infectionaimed at halting the spread of the epidemic. As the
undetected by conventional methods. Further studynumber of infected patients increases, so too does
is necessary to determine the exact mechanism ofthe incidence of diseases associated with HIV.10 The
arterial aneurysm formation in response to the HIV.increasing incidence of HIV-related aneurysms in the
The management of patients with advanced HIVauthors’ practice is a manifestation of this disturbing
infections poses considerable logistical and ethicaltrend, and follows the pattern of increase in overall
challenges to health professionals. Developing coun-seroprevalence. It is anticipated that further increases
tries already face dwindling health resources and thewill occur, as the epidemic currently shows few signs
increasing burden of treating large numbers of HIV-of abating.
related diseases has led to a need to rationalise therapyBased on initial experience, and supported by sub-
for these patients. Anti-retroviral therapy has limitedsequent cases, it is apparent that HIV-related an-
application in many developing nations and is avail-eurysms constitute a distinct clinical and pathological
able to only a select proportion of HIV-infected patientsentity. Several features distinguish them from athero-
due to its prohibitive cost.11 The management of HIV-sclerotic or other infective aneurysms. Patients are
related aneurysms calls for sound clinical judgementusually young, with risk factors for degenerative ar-
with individualised decision-making for each patient.terial disease being uncommon. Although aortic an-
The authors have followed a policy of offering surgeryeurysms were seen, they usually were found in
to patients with symptomatic aneurysms where theassociation with other aneurysms and were less fre-
magnitude of the planned intervention was ap-quent than would be expected for atherosclerotic an-
propriate in relation to that particular patients’ op-eurysms. Aneurysms of peripheral arteries, and
erative risk, and anticipated life expectancy. In theparticularly of the carotid artery, are otherwise rel-
case of patients with full-blown AIDS and severe co-atively rare, but accounted for the majority of cases in
morbidity, conservative therapy is considered ap-this cohort. The multiplicity of HIV-related aneurysms
propriate. Patients with no clinical or laboratory evi-was remarkable, with only five patients having single
vessel involvement. The distinctive arteritic pathology dence of advanced immunosuppression should be
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aneurysms in patients infected with human immunodeficiencyoffered surgical treatment according to standard vas-
virus: a distinct clinicopathological entity? J Vasc Surg 1999; 29:cular practice, though data in the present series on 600–607.
3 Chetty R, Batitang S, Nair R. Large vessel vasculopathysurvival or durability of reconstructions were not
in HIV positive patients: Another vasculitic enigma? Humanavailable.
Pathology. 2000; 31: 374–379.
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